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^] 

7}& #$7} {VARIABLE ATTENUATOR} 

51 l£r ^ifl7l^ M-B}^ £^ 

£ 2^ €■ ^*H°H 7>^ ^-ifl7l^ ^-§- M-E]-\H 

*** 2- rfltl: ^ *** 

10 : 20,40 : #$7} 

30,50 : ^-^i ^J^f 

(Impedance matching)* 4 s 7>«i #3fl7H ?M4. 

< 7> °1**<41 Al^^oflA-l 7l^l^-(Base Station)^ ^41 7l* ^al^oL 5M. T^Tlfe 

7}^ ^ifl7ll- °l-g-*M ^^715.^-Ei ^A]^ JjLAi ^Sf-^Alsl- #iflA]^ 

A]7l^ Al^tfl^Hl(S/N)l- #n ^^£-2) S^W. 

<8> "g^O.S. 7>^ 7j-^7l^ ^H^^l ^M^H}. ^7] 7}^^7}^ 
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<10> £ l^r 7)^°\] o]^ 7 ].^ #$7]°\ Sj3.£.<>14. 

<n> £ lofl 5LA]sl wV^^-o], ^sflo] 7 ^ #^7^ o]^ ^ #^^>(RFin),(RFout)^> 

oH 3)1 ^€ 7fl^^EKcapacitor)(Cl),(C2)l-4, ^ #3#*V 

(RFin) , (RFout)°fl ^4 ^ 1 ^3<H *§^Rr *HKR1) , (R2)^4, 

7fl5fl^Bl(Cl),(C2)l-A>oloil ^ %4=-Q <^Ei ( Inductor )(L1)^, ^l^^^^l ^V^tt 
<y^BKL2)fi]-, #71 <a^B^|(Ll),(L2)l:A>olofl zj^ P i N cfo}^(Dl)^, #7l 

PIN^l^(Dl)^ ^^(anode)^l 7fl^ *1 3 (C3)3. 

<12> o]nfl ( 7fl3flAlEi(Cl),(C2)l-^ RF^IJ^H DC^-I: ^}7]i\Jl, (LI) , (L2)l-g: 

<13> ol^o] ^Efl 7 >^ #$7} 2) 4^ 

<14> <^Hl-^ PIN^H-S-^fe DCW> 0 l 0 i^(^l C>; |^ < y-) 0 11 4^ tfol^c X^J-A^ ^ 

2}-5]ir 7}7-)jl &t}. n}-^, ^71^ ^ If-A^ oj-g-^ ^-^ PIN4°1-^^ # 

ifl^-l- ^11-1:^ RF^liL£l #5fl*g=-§; 3t|| *>J17r ^- ^^MItt DC«}°1 

*V, RF^IJl-I- Q^L7\ § ^-f^ DC^H^l- ol7V^l &TrtK 
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<ib> ^a), 0V^ DC«}°H^ ^, OV^ ^H^^o] o} 7 ys\i£ ^"^71^ *l#4fl5.H.4| 

*1 ^^i}. PIN4ol^.c (D1)fe QV^ *IH#°*H1 ^*fl ^H^H ^-*f 

<16> <y^^V(RFin)l- -f-*fl 9l7}Q RF^lJl^ oHf€ #3fl$M 7fl*W3 

(Cl),(C2)#-8: #^^>(RFout)S ^i^^. o]^ y o^^cy^^ ^ig. 

(R1,R2H] £]*fl 50Q1- 

<i7> ^H^ol ^7>SH PINtM-£.c(Dl)2] ^fr*ltt(0.6~0.7V)*l| HW^, PIN^M 
_2.c (D1 )^ e^s] jl PIN^1^.H-(D1)S1 ^i*Vq-. ols. <?1^H 71131^ (CD* 

RF^lJL^r PIN^^l^(Dl)^ 7fl^AlEKC3)» ^g-*H BH>^q-7> 
71 nfl-g-cfl RFAlJl^ ^3*1 #3]^. olnfl, sfl A] E](C3)*r ^M^Ufl* 4 

<18> ol^ f ^H^oj-o] tf-Sc ^7}t\c^ 1.3V°1#°1 7>ig ^7lb Jl^HH^H 

^^ fe ^ f J7 ^-iflacoflAi PIN4°l-2-^(Dl)^ 0Q7V 51 7l ufl-g-ofl 7fl5|lAlEi 

(Cl)-t ^f-Sfl RF^UlSt PINtH-2-=(Dl)^ 7fl^A]EKC3)l- -f-*H ZL^ZLS. S. 

if B^uJ-^VrV. u}-eH, #^^7>(RFout)S.fe RF^lSS °H , ^ 

<19> Aj-^^V ti>^ol ^efl^) ^-tifl7l^ ^H^^^l 0V«y 7^^£^oflA^ o}f^ 

o}^7> 50 & -8: ^H^^l 1.3V°l#Sl ZL^iflS-H^Ai ^^aj^^fe 0 
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<22> t4&M, ^afl^ ^^7l7> ^^S] ^s.7](Low Noise Amplifier : LNAHH 

A>.g.:§ ^-fofl^ ^sflA-Kduplexer)^ Jl^sf ^cfl « (Pass Band )^H3-§r £3 

a]^o> ^n}, s.fr] oVEfluJ.^ oj^o}^ nl^Dfl^H] rf^J:M ^efl^-tr 7^}X\7] 

<23> ^-SH, -g- S-^-gr °J 2] ^ ^ ^ T ^ 

<25> ^1-7154 ^ S- :*}-§- ^*>7l $\*}<*i ^*$°\] 7>^ #4fl7l^r -31^*1^1 4 

RF^lJil- #ifl*Rr *fll#3l7l2r; *Hl#ifl7l^ <^#^ ^£^-^8: 
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^12^-^715.^: = ^-^S.^A-lfe ^l,^2^^7lS.^S. jLH^f 7^ m. 

<27> W>^-3]^1, ^>7l ^]2^-ifl7l^ ^1^71^ °^?m*H ^1 3^r€ 

^]37flsflAlEiS4; ^37fl5flAlE^l ^1 ^ %4?& *fllAH?l t}c>l £j= <4 ; ^1^71 2] 

<28> tiV^^Tll, ^7l ^11,^12^ A ^ ^^Hr ^S-S. ^3^, ^ T^Jvg- 

50a°J ^-2-3. fix}. 

<29> ^-7]^- ^ -="3* ^^>7l $1*H ^ t^°fl 4€- 7>^ ^"^71^ JL^^^^l 4 

51- RF^Jl# #£fl*Rr ^ll^H7l cH _$_;<= 2}-; ^lAS^l cfo] ^ c^^6\] ^ 
=M, ^IH^M ixj-el- RF^lJLl- #£ll*Rr ^l2^H7l nfol^.^51-; TfliAB^l 
7fli^^ t§ 1 , ^H*i°H trl-el- Aj- 7 i rfaJ^I- #31*Kr ^13AH71 = 

<4; ^24iH7l c}-ol o_c o) ^^sq. ^^A>ol<^l ^fll^l^-^V; ^3^iH7l tH£.;EL 

Si 7fli^2l- ^^AVolofl 71)2^ <L£- ^^4. 

<30> U>^sl-7ll, ^>7l l,*fl 27-1 50a°J 

<31> ol^> -g- y^^^ ^AHl^. 4^-4 
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<32> £ 3£r 4€" #31 7^ 33.H°14. 

<33> £ 2«fl 5.*}$. 44^°1, £ 4^ 7 >^ RF^lJl^l^i *fl 

«4*H(C1)4, eflU^ i^°d--§- #^*Hr ^^(10)4, #€^(10)4 

ol^^^l 44 ?fl3fl^^(Cl)« ^«fl RF^]S# #^Kr #41 71(20)4, 4 #31 

^-^71(20)^ <y4^3^"§- 3 ^-¥-(30)4, ^71(20)^1 

tgig ^S^, #3)3-1= «■ ^*Rr Xl43l 0 *Hl 44 7fl^AlEKCl)l- ^ RF^l 

^1- #31*Rr #314(40)4, .n#3l5^.°lH #3l7l(40)^ <y#^ ^^Di^^^-a- -8-4 
°J4^ ^^(50)s ^^4. 
<34> ^^-«.(30) ,(50)1-8: AA 50^sl ^*j-(R-R4)-i-s. ^€4. 

<35> ^^^-(lO)^r ^^(Vcc)* £r«1l3H 4 1.3V3} JL^^ #3l7l 

(20)^r 345. 44 PIN4°1^-^- 4:H7]l^ol o_H.S. ^ € 4 1 5^31, 

<36> #3l7l(40m #^7l(20)S] <y^^Hl *§1t 3^r€ 7flsfl4^(C3)4, 7fl3JflAlEKC3) 

«- ^Sfl RF^lSl: #3l*Rr 4°1^(D2)4, #3l7l (20)^1 #^^H1 ^ 

1 3^r€ 4°1^(D3)4, ^H7l 4°1^(D2),(D3)^ ofl t = ofl 

^%KR5),(R6)1-S ^^4. 

<37> ^7} X-1%V(R5),(R6)l-^r <ysm4» **H XH^°rt &H71 v\ 

ol^(D2),(D3)S. *H, 7fls!lAlEKC3)^ XH^^l #31 7l (20)#iL5. 
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<38> o]9\.^o) ^§<g ^ofl n)-^ 7 >^ #41*1 €^*>^ 4^ ^ 

^H^^l 0V-0.6Vol^><?l ^-f 7>^ ^"^71^ *i#3]2.JELolH -g-^Jl, 

°] o.6V-i.3V<>isKl ^ ^-ifls-^l^ ^^H, ^H^^l i.3val#<£ 
si- ^€^-(10)^1^ ji^^^ ^$H1 ^ ^ 

<40> #7l^ ^ ^S-^H 7l]5|l^Ei(Cl)l- -§^tt RF^IJL^ ^4 ^» 

<^ ^r, 7fl3fl^l^(Cl)* RF#Jl^r ^-ifl 71(20)3.^ * = 

ZL, SLEIGH RF^IJL^ ^"^71 (20) ,(40)2-^1- -f-*fl * = JrL^S-^H 

RF^IJL^- #$7] (40 )S. 1 ?> Jl€-i}. 

<4l> 0V^ ^H^^l ol7>S)^ 7}i£ #^7^ 7-^ #£fl2.:^ offl X\ . #7l 0V 

^1 ^H^^l ^*fl ^^71(40)^1 4:H7lt^ol^.c( D 2) ( (D3)^ ^7-KV£ coy} S\o] , 7 fl 
3flA-|Ei(Cl) ( (C3)-I- **fl €M RF#JLtt #ifl 71(40)3. JLS*1 ^t11 

<42> ojnfl, #^(10)^ ^^(Vcc)^: £«fl*H , ^ 1.3V^ JL^^^ #ifl7l(20) 

s. < y7>§>ji > #7i ji^^oii &m ^h?ii=i- o 1-2-^(di)^ ^-^isha^ ^ 

1.3V^ o]7>^t4. 
<43> 4iH7lcfol^.^(Dl)^ vfl^^ 0Q.O] s\7] nfl^oil <y *3 #7.KRFin)2}- 

sfl^sKCl)* RF#JL^r ^H^d ^ifl&ol ^-c£fl7l(20) ^ ?fl3fl^Bi 
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(C2)# Jf-*fl #^^>(RFout)S. ^dfS4. °1 ^^71(20)^ <^#^ ^s^i^r °J 

3 ^¥-(30)41 ^*fl 50 a ^ 
<44> o)Jf , ^^^cy-o] ^7>^ 4iB7l4 0 l-^^(D2),(D3)l-^ £ y o v1 & «>°H 

^(Foeward Bias)7> sq^ ^H?14°1^(D2) , (D3)l-^ €^7] aI^*!:^-. ^r, 

^o^oj-o] 0 .6V7> 4iH7lcfol^£L(Dl)^ ^^tfll- ^l^^^^l 0V^ 

aJU±4 iH«.^*M ^ ^7>*V ^tfl7> ^H7l4 0 l^(D2),(D3)l:^r ^^71 ^ 

<45> 7fl3flAlt|(Cl)l: -g-SH RF^lJl^ ^S. #ifl7l(20HH #41 3 

^-ifl7l(40)^l^£ eftH #31371 Al^-tW. °H, ^'S^r 

1- ^*>^1 "V 7^ 0 V(R1-R4)ofl 50 a ^-4 

<46> o)3£ t ^H^I^l 1V7> S}^, 4:H7lcl-ol^.c( D1 )^ ^Jf^i^ ^7>^ ^ 4: 

H7lcfol^s.(D2),(D3)l:^ xfl-*M*8>8- ^ #4iW. 44*1, 7l)3iM^ (Cl)« -f^H 
RF^^r ^H7l4ol^.= (D2) ( (D3)l-€- ^#3 °J 

s^^fe ^^(30) ,(50)1-51 7-RKR1-R4H 9)n 50&J5L4 #7ll ^rf. 

<47> oj^o], 7^7} (20) ,(40)1-^ S-^r- #315-^1*1 RF^lJL^b 

^H7l4ol^( D l-D3)l- #3fl£M, °1 "fl^ ojsm^r ^^°f 

(30) ,(50)£) ^ %HR1-R4)#^1 ^*ll 50QiL4 ^ 3Hr4. 

<48> ZL£| JL, ^-71 ^-ifls.c^ ^E^m-ol^c (Dl)^ ofl^cfi}- 7]]^=^ ^^rA 

0V7} ^ nfl7>^ ^1^4. ^ r}ol^.= (Dl)^ o^co^ Jf(10Hl ^ 
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€ 1.3VS1 Jl^^^l 3X7\ #7l JL^^Cl.SVH tfl-§-sH 7fl^ofl 

1.3V J±cf ^ ^H^* ^17>^ 7>^[ ^-ifl7lfe ^-SL^H Jl#4fl5LE13. *1 

< 49 > 7 ^ ^-ifl7l7> Jl^-ifl2.= <Hl^ ^-^-5]^ 4iH7l Cfo]^.c (D1 )^ 7]) ^JEL^ol ofl^ 

= ^oJ-(1.3V)^ o)S,o}t}<^ iiB7l4 0 l^^(Dl)^ Lfl-^-Tl^-^- co 7} S\o], 7fl 

3fl^£i(Cl)l- RF^lJlTr 5.^ 4iH7lrfol^.c( D 2) i (D3)-i-^: 

<*), Jl^-ifl2.^^1^i^ ^^(50)^1 ^1*11 4*1 50£°1 ^4. 

(R3),(R4)^1 ^s]^^ ^afls. 50&iL3. ^5l7l ^-g^lt}. 

<50> ol^-^ol , 71(40)^1 ^^--¥-(50)1- Jl^-iflS. 

SolHS. <y#^ <ys)^» 50& -fr*|tt 9X^} 
I^^l JL^l-] 

Jg-^>^ *U2#ifl7l«- f£S ^^al, Jl^S-^l^^ <9 5*1^3 ^8: *fl2# 
ifl7Hl 50^^1 7j-^ls. ^^iliM A ^3-^\*\ 50^51 

^1«: ^ Sa^r Jl^V 

<52> CIS. 0]§>0l i£tg Z}- £=oHA^£ v^^^r -fr*l ^ T $1^1 

nfl^ofl 7^ Zj-ifl^ <#^-§: ^J±^ ^ SH^, ^r-^7151 X^^- ^7l(LNA)oll *}-§- 

1- ^aHa}- ^^sl sfli^ £^ ^£.7} <&A] €4. 
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<54> nelJi, ^€ -*jUH*£ ^1 ^ ^l^i 31 t*-^* ^ *H 
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l^T 1 * 1] 

5^ 7>^ #31 71. 
[3^* 2] 

[$^* 3] 

^11,^12^71^ #3 -SUM*! *fl7i*Hr ^l27fl5flAl&|l- ^7>S. 

4] 

^11%H1 , ^"71 *fll#4fl7lir 

PIN^H^-EL iE^r r&H7l CM^S-S c^O^H, ^-7) Jl^^^ i^j 31^3. £ 

«fl^ ^^Sl 33* *m ^1 ^8°-3. *}^r 7>^ #31 7]. 
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I^T 1 * 5] 

[^T 1 * 6] 
iQtt 7] 

*il rSM Xl2^j-ifl7ife 

1^7151 <y^^7H ^€ ^l37B2flAlEi5q-; 

*)1 I#afl7l3 #^^7H ^1 ^€ *ll2AB7l 

*fll, ^127-1 ^}o]6\] ^HA]S ojiS^Vs ^ ^ 7 >^ 
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IS. 1] 



mm 
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12 
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VDl 
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vss 



CI 



C3 



-o RFout 



R1=50Q: 
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VSS VSS 
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IS 2] 
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RFino- 



CI 



Rl: 



VSS 
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Dl 



^=C3 



R5 



VD2 



C2 



-oRFout 



VD3 : 



r-40 



R2: 



VSS 



-30 



R3 



:R4 h— 50 
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